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MALNUTRITION IN SCHOOL CHILDREN
INTRODUCTION.
There oan be no doubt th a t  the  gen e ra l co n d itio n  which . 
the vague term "m a ln u tr i t io n "  i s  used to connote forme one 
o f  th e  most im portan t p a r te  o f  the  School Medical O fficer*o  
work, and i t s  remedy q u i te  the  most im portan t o b je c t iv e  of 
th e  whole School a d m in is t r a t io n .  The su b je c t  rece ived  na­
t io n a l  re c o g n i t io n  in  th e  Reports o f  th e  Royal Commission 
on P hysica l T ra in ing  (Sco tland) 1903, (1) and in  th a t  of the 
Physica l D e te r io ra t io n  Committee in  England in  1904, (S ) ,  
Since the in tro d u c t io n  o f  School Medical In sp ec tio n  in  1908^ 
the  Annual Reports o f  the Chief Medical O f f ic e r  to  th e  Board 
of Education in  England have l a i d  in c re a s in g  emphasis on the  
su b je c t ;  f o r  example in  the r e p o r t  fo r  1910 (3) S i r  George 
Newman the Chief Medical O f f ic e r  says "D efective n u t r i t i o n  
s tan d s  in  the  f o re f ro n t  a s  the  most im portant of a l l  p h y s ic a l  
d e fec t*  from which school c h i ld re n  s u f f e r " .
To d e f in e  when p r e c is e ly  a  c h i ld  i s  s u f f e r in g  from mal­
n u t r i t i o n  i s  a  m atte r  of some l i t t l e  d i f f i c u l t y .  The term i s  
n o t  meant to  in d ic a te  merely d e f ic ie n c y  from the normal in  
h e ig h t o r  weight though such d e f ic ie n c y  i s  a  re g u la r  accom­
paniment, I t  in c lu d es  such pun iness o f  s t a tu r e  only when 
o th e r  evidences of i l l  h e a l th  a re  p re sen t such as  anaemia, 
d ryness  o f  sk in  and h a i r ,  du lness  in  the  exp ress ion  o f  the  
eye, mental apa thy , and s im ila r  in d ic a t io n s  which p o in t  to 
poor p h y s ic a l  c o n d i t io n ,  whether such co n d itio n  can be a t t r i ­
buted  to  any known a c t iv e  d ise a se  o r  n o t .
The d iag n o s is  o f  m a ln u tr i t io n  w i l l  thus obv iously  depend 
g r e a t ly  on the  persona l equation  o f  the  examiner, and w i l l  
vary  g r e a t ly  even w ith  the  same examiner accord ing  to  the 
time and p la c e  o f  the  exam ination . For example^with most
Examiners engaged a t  a  School in  the  slums of a la rg e  town the 
s tan d ard  w i l l  a lm ost c e r t a in ly  be lower than in  a b e t t e r  c la s s
sch o o l,  w hile  a c h i ld  in  th e  l a t t e r  type o f  school w i l l  r e a d i ly
be c la s se d  as  i l l - n o u r i s h e d  which would e a s i ly  pass muster a s  
normal in  the form er. That such v a r i a t i o n  does occur i s  shown 
by th e  re tu rn s  pub lished  in  the r e p o r t s  of the Medical Depart­
ment o f  the Board of  Education , In  th e  annual Report fo r  
1912 (4)j th a t  most r e c e n t ly  is s u e d ,  the percen tage  o f  c h i ld re n  
s u f f e r in g  from m a ln u tr i t io n  v a r i e s  in  County a re a s  from 2 ,8  to  
1 8 .6 ,  w hile  in  Urban a re a s  e s t im a te s  o f  from .8 to 31.4 appear
in  n o t g r e a t ly  d i s s im i l a r  d i s t r i c t s .
The fo llow ing  in v e s t ig a t io n  was c a r r ie d  ou t in  the County 
Borough o f  Bootle which a d jo in s  and i s  continuous w ith  th e  C ity  
of  L iverpoo l.  The popu la tion  i s  73,000 and i s  in  the main i n ­
d u s t r i a l  co n ta in in g  a  la rg e  p ro p o rt io n  of casua l la b o u re rs  en­
gaged a t  th e  Liverpool docks. R a c ia l ly  the p opu la tion  i s  very  
mixed co n ta in in g  a high p ro p o rtio n  o f  I r i s h  p eop le , very  many 
Welsh, and amongst English  towns i t  i s  shown by the  Report on 
the  Census o f  1911 (5) to  have the fo u r th  h ig h e s t  percen tage 
of  persons of  Scotch b i r t h .  R ac ia l v a r i a t i o n s  have no t been 
considered  in th e  p re se n t  in q u iry ,  nor do they  appear to be of 
g re a t  importance a s  a f f e c t in g  the  co n c lu s io n s .  In re fe ren ce  to  
the  poor physique o f  c h i ld re n  in poor sch o o ls ,  the Report of the 
Royal Commission on Physica l t r a in in g  (Scotland) ( l )  s t a t e s  th a t  
"race f a i l s  to  have any apparen t b e a r in g  on the m a t te r ,  judging 
by th e  cep h a lic  index , one o f  the most ab id in g  s ig n s  of  r a c e ."
The conc lusions a re  based on the  Routine examination of 
over 4,000 ch i ld re n  c a r r ie d  ou t in  the  l a t t e r  months o f  1912 
and the  whole o f  the year 1913, 3488 o f  th e se  c h i ld re n  were
examined in  1913,and the r e s u l t s  w i l l  have s p e c ia l  re fe ren ce  
to them. The exam inations were in  a l l  oases conducted by m yself, 
By " ro u tin e"  examination i s  meant a  genera l p h y s ica l  survey of 
presumably h e a lth y  ch i ld ren  in  re g u la r  a t tendance  a t  schoo l, and
i t  embraces the  examination o f  th e  most im portant b o d ily  system s. 
"S pec ia l"  o a se s ,  th a t  i s  c h i ld re n  r e f e r r e d  f o r  examination e i t h e r  
a t  sohool o r  a t  the  school c l i n i c  f o r  some known d e f e c t ,  a re  not 
in c lu d ed . The c h i ld re n  s e le c te d  f o r  exam ination a re  m ostly 
those  a t  the  extremes o f  school l i f e ,  th a t  i s ,  those  aged f iv e  
and s ix  years and those aged twelve and t h i r t e e n .
I .  ANALYSIS OF CONDITIONS FOUND TO ACCOMPANY MALNUTRITION.
From th e  fo regoing  i t  w i l l  be seen th a t  i t  i s  a  m a tte r  o f  
g re a t  importance to  in q u ire  on what co n d i t io n s  m a ln u tr i t io n  de­
pends.
The most u su a l and n a tu r a l  method to  adopt in  a s c e r ta in in g  
t h i s ,  i s  to in q u ire  in to  the  in d iv id u a l  record  o f  each c h i ld  in  
an a re a  found to  be i l l - n o u r i s h e d ,  and to  f in d  i f  th e re  i s  any 
accompanying co n d itio n  which appears to be the  cause o f  such i l l -  
nourishm ent. In Bootle over fou r  per  cen t o f  c h i ld re n  examined 
were recorded as  s u f f e r in g  from m aln u tr i t io n ^an d  the fo llo w in g  
a n a ly s is  o f  118 consecutive oases w i l l  in d ic a te  the apparen t 
causes .
In 28, th a t  i s  23,7^ evidence o f  bad s o c ia l  c o n d it io n s  was 
found a s  the  only  probable p o ten t cause , w hile  in  14 o th e rs  
i . e .  11.8^ th e re  was evidence of bad s o c ia l  c o n d i t io n s  to g e th e r  
w ith  d ise ase  which may o r  may not have been a r e s u l t  o f  these  
c o n d i t io n s .  In  9 i . e .  7.6# R ickets  appeared to be the  only 
p o te n t  cause , w hile r i c k e t s  was p re se n t  in  8 o th e rs  to g e th e r  
w ith  some o th e r  im portant co n d it io n  i . e .  in  6 .7 # . As r i c k e t s  
can now be assumed to be the r e s u l t  o f  ignorance o r  c a r e l e s s ­
ness on the  p a r t  o f  the parent^and a s  i t  alm ost in v a r ia b ly  
occurs in  u n d es ira b le  su rround ings, evidence o f  such u n d e s ir ­
a b le  home co n d i tio n s  appears  in  56 o r  47#, w hile they  appeared 
a s  the  on ly  p o te n t  cause in  41 o r  34#.
In 9 c h i ld re n ,  7 .6# , adenoids appeared^the cause , w hile  5 
o th e rs  were recorded  a s  m outh-brea thers^a  t o t a l  o f  11 .8# . In
4 more^adenoids were p re se n t  to g e th e r  w ith  a n o th e r  im portant 
c o n d i t io n .  In  10 th e re  were p o s i t iv e  ev idences of tube rcu lous  
m isch ie f  o r  such s igns  a s  in d ic a te d  probable  tu b e rc u lo s is*  In 
8 th e re  was evidence o f  d is e a se  in  e a r ly  l i f e  such a s  i n f a n t i l e  
p a r a l y s i s ,  o r  a  p o s i t iv e  h i s to r y  from th e  p a re n t  o f  d e l ic a c y  
from b i r t h .
Although the  enormous m a jo r i ty  o f  c h i ld re n  a r e  bom  h e a lth y  
th e re  i s  undoubtedly a sm all re s id u e  t h a t  p re s e n t  g r e a t  d i f f i ­
c u l ty  in  t h e i r  u p b r in g in g ,  and i t  oan reaso n ab ly  be assumed 
t h a t  some of these  a t  any r a te  a re  s u f f e r in g  from developmental 
d e f e c t s .
P rem a tu r ity ,  m u l t ip le  b i r t h s ,  and o th e r  l e s s  defined  causes 
probably  account f o r  t h e i r  p ro p o r t io n ,  even though sm a ll ,  o f  
cases  o f  m a ln u tr i t io n  in  a f t e r  l i f e .
Of the  rem aining cases  11 showed some combination o f  th e  
above apparen t causes where i t  was d i f f i c u l t  to decide which 
was the  im portant e lem ent. The ca ses  no t inc luded  above were 
caused o r  accompanied by a  v a r i e ty  o f  c o n d i t io n s ,  such a s  
b r o n c h i t i s ,  re c e n t  recovery from a c u te  in f e c t io u s  d is e a s e s ,  
c a rd iac  d ise a se ,  e tc . ,  e t c .
In  18 no cause could be found, o r  only such c o n d i t io n s  
observed as  were symptoms of m a ln u tr i t io n ^su ch  a s  anaemia.
Thus to r e c a p i t u l a t e ,  apparen t causes in  th ese  118 cases
a re  -
S oc ia l Conditions 28 -  23.7# j
Rieketfl 9 -  7 .6^  ; 34.
R ickets  & S oc ia l co n d it io n s  to g e th e r  4 -  3.3#
Adenoids in  9 - 7 . 6 #
11, 8#
M outh-breathers 5 - 4 . 3 #  )
T ubercu losis  a c tu a l  o r  suspected  10 -  8 .4#
I n f a n t i l e  Disease o r  Developmental Defect 8 -  9.0#
Combinations of  above a c t in g  to g e th e r  11 -  9 .3#
No apparen t cause in  18 - 15.2#
M iscellaneous causes in  16 -  13,5#
U ndesirab le  home c o n d i t io n s  were presumed to e x i s t  when the 
c h i ld  in  i t s  person o r  c lo th in g  showed evidences o f  n e g le c t .
In o th e r  a re a s  s im i la r  an a ly se s  have been made and the 
above causes a re  found to f ig u re  in  most, a l though  the propor­
t io n  a t t r i b u t e d  to  each v a r i e s .  In Middlesex (6) o f  570 cases  
examined in  1910 30# a re  a t t r i b u t e d  to  p o v e r ty ,  aga in  in  Mid­
d le se x  (?) in  1911 83# of 167 cases a re  due to poverty  w hile 
in  London (8) in  1912 of 200 oases 37# a re  the  r e s u l t  of 
"n e cess ito u s  c o n d i t io n s " .  Many o th e r  Examiners w ithou t a n a l ­
ysing  th e  records o f  malnourished c h i ld re n  in  d e t a i l  give 
t h e i r  genera l im pression th a t  poverty  accounts fo r  a la rg e  
p ro p o rt io n  o f  m a ln u t r i t io n .
R icke ts  as  a s e p a ra te  cause i s  g e n e ra l ly  given as  produc­
ing  i t s  p ro p o rtio n  o f  m alnourished ch ild ren^ though  the  amount 
v a r i e s  in  d i f f e r e n t  a re a s  as  the p revalence  of the  d is e a se  
v a r i e s .  Adenoids has been recogn ised  a s  a d e f i n i t e  cause 
( fo r  example in  Middlesex 1910 and 1911), w hile developmental 
causes have a ls o  been given vary in g  prominence (London 1912)
(8) The c h ie f  Medical O f f ic e r  in  h i s  l a t e s t  r e p o r t  (4) (1912) 
to  the  Board o f  Education has summarized the op in ions  expressed  
by Examiners a l l  over England in  which the fo llow ing  a re  s a id  
to be the  causes -
" ( i
( i i
( i i i
( iv
(v
(v i
( v i i
( ix
(x
Food -  In s u f f ic ie n c y  and u n s u i t a b i l i t y .
Bad home surroundings and n e g le c t  
Lack o f  f r e s h  a i r  and su n l ig h t  
U nsu itab le  s le ep in g  arrangem ents 
I n s u f f i c i e n t  s leep  
Employment out o f  sohool hours 
Unhealthy school c o n d it io n s  
Congenital d e b i l i t y
D isease (Mouth b re a th in g ,  decayed t e e t h ,  ad en o id s , 
b r o n c h i t i s ,  suspected  tu b e rc u lo s i s ,  c a rd ia c  d is e a s e ,  
rheumatism, post-exanthem atous d e b i l i t y )
(x i)  U nsu itab le  a t ten d an ce  of  young c h i ld re n  in  r u r a l  
a r e a s " .
Most o f  the above "causes" can be grouped g e n e ra l ly  under the  
heading of "bad s o c ia l  c o n d i t io n s"  and i t  w i l l  be a  m a tte r  o f  
g re a t  d i f f i c u l t y  to d i s t i n g u i s h  the  r e s u l t s  o f  any one p a r t i c u ­
l a r  f a c t o r .
To compare th ese  op in ions and r e s u l t s  w ith  the  le ad in g  
te x t-b o o k s ,  Cautley  in  "The D iseases of I n f a n ts  and Children"
(9 ) s a y r th a t  SO# o f  c h i ld re n  a re  d e f e c t iv e  a t  b i r t h ,  the r e ­
s u l t  of h e re d i ty  mainly a c t in g  through tu b e r c u lo s i s ,  s y p h i l i s ,  
a lcoholism ^and n e u ro se s .  U nsu itab le  food, i n s u f f i c i e n t  s le e p ,  
and genera l unhygien ic  c o n d it io n s  a re  a ls o  em phasised. Holt 
in  "The D iseases of Infancy  and Childhood" (10) makes s p e c ia l  
mention o f  c h i ld re n  d e l i c a t e  from b i r t h  b u t w ithou t g iv ing  
evidence of any d e f i n i t e  d is e a s e .  T u b ercu lo s is ,  s y p h i l i s ,  
a lcoho lism  in  p a r e n t s ,  and genera l hyg ien ic  c o n d i t io n s  in c lu d ­
ing  u n s u i ta b le  food w ith  r e s u l t a n t  d ig e s t iv e  d is o rd e r s  a r e  
a l l  accounted a s  cau ses ,  w hile the too h ig h ly  developed n e r ­
vous o rg a n iz a t io n  and consequent p h y s ic a l  d e t e r io r a t i o n  of 
c i t y  c h i ld re n  i s  given prominence.
Analyses s im ila r  to those given above a re  o f  doub tfu l 
v a lu e .  The d e f in i t io n  of m a ln u tr i t io n  i s  so vague th a t  the 
types  of c h i ld re n  included  in  d i f f e r e n t  an a ly ses  w i l l  probably  
vary  g r e a t ly ,  w hile the  persona l id ioeyncraoy  of the Examiner 
o f te n  shows i t s e l f  in  the  r e s u l t s ;  fo r  example 15# of malnu­
t r i t i o n  a t t r i b u t e d  to  i n t e s t i n a l  p a r a s i t e s  in  one case and 
50# to  adenoids in  a n o th e r .  The g e n e ra l  absence of in h e r i t e d  
s y p h i l i s  as  a cause accords w ith  my own ex p e rien ce , which 
le a d s  me to  th e  b e l i e f  th a t  the e x te n t  and the  e f f e c t s  of t h i s  
cond ition  have been g r e a t ly  o v e r -e s t im a te d .
For these  reasons i t  appears d e s i r a b le  to  a t tem pt to  f in d  
some f a c to r  which would be capable o f  p re c is e  measurement and 
which would a t  the  same time r e f l e c t  the  co n d i t io n  o f  the 
c h i ld re n  as  regards  n u t r i t i o n .  Comparisons o f  h e ig h t  and 
weight and o f  the r e l a t io n  o f  h e ig h t  to  weight appear to  o f f e r
Buch a gu ide . Though m is lead ing  and erroneous as  ap p lied  to  
in d iv id u a ls  i t  appears  to  be a t ru s tw o r th y  in d ic a t io n  when 
a p p l ie d  to groups o f  c h i ld re n  of  l i k e  age and sex . The d i f ­
fe ren ce s  in  h e ig h t and weight between Urban and Rural c h i ld re n ,  
between slum/ and suburban c h i ld re n ,  and between the high 
sohool as  c o n tra s te d  w ith  th e  elem entary  school c h i ld re n  a re  
d o u b tle ss  a r e a l  in d ic a t io n  o f  t h e i r  r e s p e c t iv e  " n u t r i t io n "  
and g en e ra l  w e l l -b e in g .
The number of grammes weight per cen tim e tre  o f  h e ig h t i s
much used as  an in d ic a t io n  of p h y s ic a l  c o n d i t io n ,  w hile a much
more e la b o ra te  method in  use on the  c o n t in e n t  i s  r e f e r r e d  to
in  th e  r e p o r t  o f  the  School Medical O ff ic e r  o f  th e  London County
Council fo r  1910 (11). This i s  t h a t  the N u t r i t io n a l  Index =
1 fiO. y.— and th e  index i s  sa id  to  be c o n s tan t  between S.3 
S ta tu re .
and 2 ,4  a t  a l l  o rd in a ry  school a g e s .  I t  appears to  be much too 
com plicated f o r  o rd in a ry  u se .
The device o f  the  index number suggested by Greenwood in  
"The H ealth  and Physique of School c h i ld re n  (12) has the ad ­
vantage o f  s im p l ic i ty  and appears  r e l i a b l e .  I f  the h e i s t s  
o r  w eights o f  c h i ld re n  in  the whole country  o r  in  a  whole 
d i s t r i c t  be rep resen ted  by 100, the  h e ig h ts  and w eights o f  any 
p a r t i c u l a r  group in  the  coun try  o r  d i s t r i c t  may be compared 
w ith the whole and the  r e s u l t  shown by the corresponding  index 
number. F u r th e r ,  age and sex groups may be combined, p rovided  
th a t  the groups inc luded  a re  f a i r  samples. This method of 
comparison w i l l  be mostly used throughout the  p aper.
P r a c t i c a l l y  a l l  h e ig h ts  and w eights were taken by m yself 
and as  n e a r ly  as  p o s s ib le  under the  same c o n d i t io n s ,  t h a t  i s  
w ithou t b o o ts  and in  indoor c lo th in g  o n ly . The measurements 
were taken according  to the M etric system in  ce n tim e tre s  and 
Eilograms^and s ince  n o t the  g ro ss  measurements b u t  comparisons 
a re  to  be cons idered^ these  have n o t been converted  in to  B r i t i s h  
measure.
I f  we now compare by means of  h e ig h t and weight a l l  
c h i ld re n  s u f f e r in g  from those c o n d i t io n s ^  which appear from 
our o r ig in a l  a n a ly s is  o r  from o th e r  r e p o r ts ^  to be causes 
of m a ln u tr i t io n  w ith  a l l  c h i ld re n  o f  the t r o u g h ,w e  may be 
a b le  to  measure in  some degree the  e f f e c t  o f  each .
I I ,  EFFECTS OF BAD SOCIAL CONDITIONS,
A c h i ld  was assumed to be the v ic t im  of bad s o c ia l  con­
d i t i o n s ,  whether from poverty  o r  o th e r  cause , on whose ap p e ar­
ance from d i r t  o r  n e g le c t  o r  from poor o r  i n s u f f i c i e n t  c l o t h ­
in g  or footwear any adverse  no te  had been made, 489 such 
c h i ld re n  were found re p re se n t in g  approx im ate ly  13# o f  the 
number examined. To decide when a c h i ld  shows evidence of 
n e g le c t  may a lso  be a  m a tte r  fo r  d i f fe re n c e  of o p in io n ,  bu t 
ta k in g  c lo th e s  and bo o ts  in to  c o n s id e ra t io n  probably  more 
unanim ity w i l l  be a r r iv e d  a t  than in  the  o r ig in a l  q u e s t io n  of 
m a ln u t r i t io n .  The s tandard  adopted in  Bootle was i n t e n t io n ­
a l l y  low,and when i t  i s  remembered th a t  the  p a re n ts  a re  ad ­
v ise d  beforehand o f  the  time o f  the  examination and the 
c h i ld re n  a r e  consequently  bu rn ished  up fo r  th e  o cc as io n , 
t h i s  number w i l l  no t be regarded a s  an o v e re s t im a te .  All the 
schools in  th e  Borough were exam ined ,includ ing  s im i la r  a g e -  
groups in  each b e t t e r  c l a s s  and poor school a l i k e .  These 
489 ch i ld re n  have been d iv ided  up in to  age and sex groups 
and t h e i r  h e ig h ts  and weights compared w ith  th o se  o f  a l l  
ch i ld re n  of the Borough the l a t t e r  group in c lu d in g  the  
form er.
The r e s u l t s  show th a t  the "poor" c h i ld re n  a r e  d e f i c i e n t  
in  h e ig h t a t  every age and in  both  sexes a s  w i l l  be seen from 
th e  aooompanying Table (Table I ) .  The ta b le  a lso  shows the 
h e ig h ts  rep re se n ted  by an index number, the  h e ig h t  of a l l  
Bootle c h i ld re n  being  taken a s  100, I f  the ages f iv e /a n d J  
s ix ,  twelve (a n d j th i r te e n  a re  s e le c te d  in  which the  numbers
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a re  g r e a t e s t  -  156 in  th e  former group and 180 in  the  l a t t e r  
i t  w i l l  be seen th a t  the  d e f ic ie n c y  i s  more marked a t  the 
e a r l i e r  ages than  a t  the l a t e r  o nes .
Comparing s im i la r ly  the  w e ig h ts ,co rre sp o n d in g  d e f i c i e n ­
c ie s  appear a t  f i v e ,  s ix  and twelve y e a rs ,  and aga in  the  
e a r ly  ages s u f f e r  most, A most s u rp r i s in g  r e s u l t  appears 
a t  age t h i r t e e n  where in  each sex the  •poor* c h i ld re n  have 
the  advantage in  w eigh t, although th e  advantage i s  f r a c t i o n ­
a l  in  bo th  oases .
This anomalous r e s u l t  appears  to  a r i s e  no t so much 
from the improvement in  the  'poor* c h i ld re n  as  from th e  
dep ress ion  o f  the s ta n d a rd .  When one compares the  w eights 
of  a l l  Bootle c h i ld re n  w ith  those o f  a l l  England a t  age 13 
the l a t t e r  be ing  taken a s  100, the index number fo r  Eootle 
i s  in  the case o f  boys 91 and in  the  case of g i r l s  96 ,9 , 
bo th  these  numbers being  the low est touched by e i t h e r  sex 
a t  any age . The s tandard  fo r  England i s  taken from Green­
wood "Health and Physique of School c h i ld re n "  (12) where 
the  averages a re  based on the weight records o f  over 
800,000 c h i ld re n .  In pass ing  i t  may be mentioned th a t  
c h i ld re n  aged twelve examined the p rev io u s  year (1912) 
showed a s im ila r  s t r i k in g  d e f ic ie n c y ,  which would p o in t 
to  the  p o s s i b i l i t y  o f  th e  c h i ld re n  b o m  in  a  p a r t i c u l a r  
y e a r ,  in  t h i s  case 1899, being d i s t i n c t l y  below average 
in  l a t e r  years* This su b je c t  w i l l  be r e f e r r e d  to  l a t e r .
The ta b le  w i l l  show the  r e s u l t s  in d e t a i l .
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T A B L E  I .
TABLE SHOWING EFFECTS OF BAD SOCIAL OOHDITIOKS
"j cAoidton '~C/ic/cc^ on/^ vjA^cÂc^ oCïeo^
tiyyic^eoo
o^ irt AAe^ /fUiri
1 Ae^/U We4.yd
' 7 Ï •€ /C7l/^ //./ /(Tt / é y j y - i
XT'// / / " f l - S /6J / /ë -6 ' 7 / y l y
/ SelA Vi-2 i e - S vi- / ' /x>
y p - i f - /ÔZJ’ i2 - s //■/ y/ 'f
f r / v^■z / 2 / - y 23- f /o yA
/o ^  ' A- z i '  ^ y -  M T / zé- // f l - 0
/ / /y i s - c / / ' ' r r /yv S y Z / / • /
/ /3A'û J c - f ///■<? JS -S ' X% ’L z y y d '  o
i i -  â y -  iz /^ i-U JS'-Ji 4 / 33'-f n - ' /(rt 'Ô
I f  we take  ages f iv e  to  t h i r t e e n  in c lu s iv e  and compare 
the  physique o f  *poor* ch i ld re n  w ith  those o f  a l l  c h i ld re n  
in  Bootle the  r e s u l t  may again  be shown by means o f  index 
numbers.
•Poor* boys as  a whole show a d e f ic ie n c y  o f  2 ,4#  in  h e ig h t
and 2 .2#  in  w e ig h t , th e i r  index numbers be ing  97 .6  and 97 ,8  r e s ­
p e c t iv e ly ,  w hile  "poor* g i r l s  a re  2 .1#  d e f i c i e n t  in  h e ig h t  and 
3 ,2# in  w eigh t, th e  index numbers b e in g  97.9 and 96,8 c o n t r a s t ­
ed w ith  100 f o r  a l l  g i r l s .
INDEX NUMBERS FOR «POOR* CHILDREN
G ir ls
Agee Height Weight _ _ Height Weight
5-13 97,6 97,8 97,9 96,8
Pursuing t h i s  su b je c t  f u r th e r  th e  th re e  b e s t  schools  in  
Bootle were compared w ith  th e  th ree  w o rs t ,  th e  s e le c t io n
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being  based on the  percen tage  w ith  i n s u f f i c i e n t  c lo th in g  in  
a tten d an ce  a t  each school and on th e  co n d i t io n s  known to 
o b ta in .  The two c l a s s e s  o f school a re  s i tu a te d  in  the  most 
p rosperous and in  the  p o o res t d i s t r i c t s  o f  the  town r e s p e c t ­
iv e ly .
The good c la s s  schools  a r e  taken  as 100 the poo rer  
schools  being  rep re se n te d  by th e  co rrespond ing  index number. 
The ages s e le c te d  a re  f iv e  and s ix  which a re  grouped to g e th e r  
and f o r  boys ages twelve and t h i r t e e n  a lso  grouped to g e th e r ,  
bu t age twelve only  fo r  g i r l s .  The age t h i r t e e n  g i r l s  a re  
om itted  because of the  sm allness o f  the number examined a t  
two o f  the  poorer sc h o o ls .  The r e s u l t s  a re  s e t  ou t below 
(Table I I )
T A B L E  I I ,
COMPARISON OF 'GOOD* SCHOOLS WITH •POOR* SCHOOLS
Age _
Height Weight
Ag e_ _.
_ _ Height Wei]pht_
Good Poor Good Poor Good Poor Good Poor
5 & 16
12 & 13
100
100
96,4
98,7
100
100
95,6
97.4
5 & 6 
12
100
100
96,7
97.5
100
100
95.2
97.2
The r e s u l t s  correspond w ith  those found in  the comparison 
o f  in d iv id u a l  c h i ld re n .  The poor schoo ls  show a t  d i s t i n c t  
d isadvantage and the d e f ic ie n c y  i s  more marked a t  the e a r l i e r  
a g e s .  The sexes appear to s u f f e r  a lm ost eq u a lly  a t  bo th  
groups o f  ag es .
Taking the  r e s u l t s  o f  the  enqu iry  a s  a  whole,one cannot 
f a l l  to conclude th a t  bad so c ia l  environment must be a power­
f u l  f a c t o r  in  the  p roduction  of m a ln u t r i t io n .  The r e s u l t s  
a lso  ag ree  w ith  what one would n a t u r a l l y  e x p e c t .  I t  must 
be remembered th a t  th e  comparisons a re  n o t made between two 
extv-eaofi o f  the  s o c ia l  s c a le .  A ll  the  c h i ld re n  a t te n d  the
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o rd in a ry  elem entary sohoole and p r a c t i c a l l y  a l l  a r e  in  very 
modest c ircum stances . The Anthropometric Committee o f  the 
B r i t i s h  A ssoc ia tion  (13) dem onstrated a s im i la r  improvement 
in  physiques a s  you p ro g re ss  upwards through the  s o c ia l  s c a le .
The second conc lusion  suggested  bo th  by the r e s u l t  o f  th e
examination o f  in d iv id u a l  c h i ld re n  and by schoo ls  i s  t h a t  th e  
•poor* c h i ld re n  r e l a t i v e l y  improve, o r ,p e rh a p s  more accu ra te ly^  
th a t  the more prosperous dec line*  Comparing Bootle c h i ld re n  
by the  s tan d ard  fo r  a l l  England su p p lied  by Greenwood (12)^ 
th e re  appears to  be a s teady  d e t e r io r a t io n  th roughout sohool 
l i f e ,  s im ila r  r e s u l t s  be ing  o b ta in ed  in  Bootle d u r in g  the  l a s t  
th re e  y e a r s .  From t h i s  i t  i s  ev iden t th a t  the improvement in  
the  •poor* ch i ld re n  i s  more ap paren t than r e a l .  Dr, Arkle (14)
in  a comparison of d i f f e r e n t  schools  in  L iverpool appeared to
f in d  th a t  the  d e t e r io r a t io n  o f  the p o o re r  schoo ls  was p ro ­
g re s s iv e  w ith  advancing y e a rs ,  and a s im i la r  co n c lu s io n  has 
been a r r iv e d  a t  by Greenwood in  the  reco rd s  o f  w eights  of Poor 
c h i ld re n  a t  th e  Leeds Holiday camp.
Contrary  r e s u l t s  have been found by o th e r  school Medical 
O f f i c e r s , f o r  example in  Nottingham (12) I f  th e  b e t t e r  c l a s s  
c h i ld re n  a re  g e n e ra l ly  found to  lo s e  t h e i r  ad v a n ta g e ^ it  i s  pos­
s ib le  th a t  confinement in  sc h o o l,b e in g  in f e r i o r  to  t h e i r  e a r ly  
home care  and circum stances, a c t s  p r e ju d i c i a l l y  and e q u a l iz e s  
t h e i r  co n d it io n  to th a t  o f  the poor c h i ld re n  w ith  whom the r e ­
v e rse  i s  the  ca se .
Granted th a t  *poor* c h i ld re n  a r e  p h y s ic a l ly  i n f e r i o r  to  
those more fo r tu n a te ly  s i t u a t e d ^ i t  becomes n e c essa ry  to i n ­
q u ire  which a re  the  elements in  t h e i r  co n d i tio n  which c o n t r i ­
bu te  to  the  r e s u l t .
T a k in g ^ f ir s t^ d ise a s e  c o n d i t io n s ,  th e  p a s t  h i s to r y  o f  a l l  
c h i ld re n  w ith  re sp e o t to  the  common in f e c t io u s  d is e a s e s  i s  
known^and. i f  we presume th e  g re a t  d e b i l i t a t i n g  e f f e c t  of such
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d ise a se s  as  measles and whooping cough i t  would be i n t e r e s t ­
ing  to compare t h e i r  frequency in  the  group o f  489 *poor* 
c h i ld re n  w ith  th a t  amongst a l l  Bootle c h i ld r e n .  I t  i s  found 
to be p r a c t i c a l l y  the same in  bo th  groups. Measles shows a 
h ig h e r  inc idence  and whooping cough a lower one amongst the 
poor c h i ld re n ^ b u t the  d i f f e re n c e s  a re  small and p robably  
a c c id e n ta l ,  A comparison of the number w ith  adenoids shows 
the *poor* c h i ld re n  to  advantage . The c o n d i t io n  o f  the t e e th  
of  poor and b e t t e r  c la s s  ch i ld re n  has given r i s e  to  c o n tro v e r ­
sy , Comparing aga in  'poor* c h i ld re n  w ith  a l l  Bootle c h i ld re n  
and d iv id in g  them in to  groups w ith  good te e th  and those w ith  
fou r  o r  more bad tee th ,*poor*  c h i ld re n  again  show to  advantage 
in  bo th  a s p e c t s .
In  p ass in g  i t  may be mentioned th a t  the number of m enta l­
ly  backward c h i ld re n  was much g r e a te r  amongst the  'poor* than 
amongst the  o th e r  c h i ld re n .  I t  i s  thus ev iden t t h a t  none o f  
the  f a c t o r s  here no ted  c o n tr ib u te  in  any degree to the  d e f i ­
c ie n c ie s  o f  the  *poor* c h i ld re n ,  which undoubtedly depend on 
th e  b roader  q u es tio n  o f  home c o n d i t io n s ,  p r in c ip a l ly  food 
and housing .
Dr, L ark ins (15) in  Surrey adduced evidence th a t  poverty  
per  ^  was th e  ex p la n a t io n .  He found th a t  c h i ld re n  of th e  
same age decreased  in  weight pro r a t a  w ith  the ea rn ing  of 
th e  p a r e n t .
P ro fe sso r  Hay and Dr, L es l ie  Mackenzie in  t h e i r  s p e c ia l  
r e p o r t  to  the  Royal Commission on P hysica l C ulture (Sco tland) 
( l )  bo th  emphasized the e f f e c t  o f  bad housing . No s t a t i s t i c s  
a re  a v a i la b le  fo r  comparison o f  the  ch i ld ren  in  Bootle on the  
b a s i s  o f  the  number o f  rooms in  the  houses from which they 
come, nor does the  E nglish  housing system len d  i t s e l f  so 
r e a d i ly  to  such a comparison a s  does the Scotch , A comparison 
on 8]uoh a b a s i s  has been made in  Glasgow by Mackenzie and
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F o s te r  (16) showing th a t  the  weight of boys in c re a se s  w ith  
the number o f  rooms in  the houses from which they  come. The 
va lue  o f  any such comparison i s  d o u b t f u l ,a s  the  c h i ld re n  
from th e  b ig g e r  houses a re  the  c h i ld re n  o f  th e  more p ro sp e r­
ous p a re n ts  whose food in  q u a l i t y  and q u a n t i ty  w i l l  be on a 
much h igher s tandard  and on whom home care  w i l l  be la v ish e d  
in  a much g r e a t e r  d eg ree . Apart from any s t a t i s t i c s  however, 
i t  w i l l  r e a d i ly  be adm itted  t h a t  the c lo se  overcrowded homes 
of the  poor must be a co n s id e rab le  f a c t o r  in  th e  p roduction  
of the  m a ln u tr i t io n  which i s  found to c h a ra c te r iz e  t h e i r  
c h i ld re n ,
I I I .  FEEDING OF SCHOOL CHILDREN 
The e f f e c t s  o f  i n s u f f i c i e n t  o r  u n s u i ta b le  food on the 
physique of school c h i ld re n  a re  capable o f  more a c c u ra te  de­
te rm in a t io n ,  and the whole su b je c t  o f  the  feed in g  of school 
c h i ld re n  has now assumed a p o s i t io n  o f  very  g r e a t  im portance.
The l a t e s t  r e tu rn s  (4) show th a t  137 ou t o f  a  t o t a l  o f  322 
Local Education A u th o r i t ie s  in  England and Wales now make 
some p ro v is io n  fo r  the feed in g  o f  c h i ld re n  in  a t ten d an ce  a t  
the  Elementary Schools. With the  o b je c t  o f  a s c e r ta in in g  how 
f a r  the e f f e c t  o f  such meals could be measured the  w eight r e ­
cords o f  two groups o f  c h i ld re n  in  Bootle were kept over an 
extended p e r io d .  The f i r s t  group embraced 19 c h i ld re n  a t t e n d ­
ing  the Day I n d u s t r i a l  School, The w eights in  th ese  cases  were 
taken by th e  te a c h e r  and g re a t  ca re  was ex e rc ised  to  p re se rv e  
the  same c o n d i t io n s  t h r o u ^ o u t ,  the  c h i ld re n  be ing  w ithou t boo ts  
the  boys in  s h i r t s  and t ro u s e r s  and the g i r l s  in  l i g h t  u n d e r ­
c lo th in g  o n ly . The reco rd s  were kept from January t i l l  Sep­
tember 1913, The c h i ld re n  a re  provided w ith  th ree  meals d a i ly  
a t  th e  sohool. They a t te n d  school from 8,30 a,m . t i l l  5 p,m, 
bu t o u ts id e  these  hours they a re  a t  home and su b je c t  to  o u ts id e
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in f lu e n c e s .
Over the  whole p e r io d  th e  w eigh ts  o f  the c h i ld r e n ,  sub­
j e c t  to minor f l u c tu a t io n s ,  showed a s tead y  in c r e a s e .  Taking 
however two s im ila r  p e r io d s .  May to Ju ly  and J u ly  t i l l  Sep­
tem ber, the  l a t t e r  p e r io d  embracing the sohool h o lid ay  of 
f iv e  weeks, two s e t s  o f  f ig u re s  a re  a v a i l a b le  f o r  comparison. 
During th e  f i r s t  p e r io d  o f  f u l l  school a t ten d an ce  w ith  f u l l  
meals no c h i ld  l o s t  weighty though th e  w eights o f  two remained 
s t a t io n a r y .  At the  end o f  the  second p e r io d ,  the  w eights  b e in g  
taken soon a f t e r  the h o l id a y ,  s ix  o f  th e  n in e te e n  showed an 
a c tu a l  lo s s  in  w eigh t, w hile  s ix  o th e rs  showed a r e l a t i v e  l o s s ,  
in  th a t  the r a te  o f  in c re a se  was d im in ished . Four o f  the 
c h i ld re n  showed a s l i g h t  r e l a t i v e  improvement,but each of the  
fo u r  had shown a re g u la r  in c re ase  in  weight during  the  school 
te rm . A ll the  c h i ld re n  come from th e  p o o res t  homes and the 
m a jo r i ty  a re  ’v o l u n t a r y p o v e r t y  be ing  the so le  cause of  
t h e i r  adm ission , Since home c o n d i t io n s  reg a rd in g  s le e p in g  
accommodation e t c ,  a re  a c t in g  th r o u g h o u t , i t  i s  d i f f i c u l t  to 
avoid  the conclusion  th a t  lo s s e s  o f  weight a r e  the  d i r e c t  
r e s u l t  o f  the  lo s s  of reg u la r  h e a l th y  n u tr im e n t .
The second group o f  c h i ld re n  whose weights were recorded  
were in  a tten d an ce  a t  the  o rd in a ry  elem entary sc h o o ls .  Here 
b r e a k fa s ts  a re  provided fo r  n e c e s s i to u s  c h i ld re n ,  and in  the  
case o f  some o f  the  p oo res t some s o r t  o f  mid-day meal i s  a l s o  
p rov ided . The te a c h e rs  make the s e le c t io n  o f  c h i ld re n  fo r  
b re a k fa s t^ th e  s e le c t io n  be ing  on a  s t r i c t  poverty  b a s i s  de­
pending on th e  wages o f  the  household and th e  numbers depend­
e n t  on them. That t h i s  b road ly  meets th e  requirem ents of  the  
case i s  shown by the  f a c t  t h a t  the  c h i ld re n  re c e iv in g  the 
meals a re  on the  average l i g h t e r  than  o th e r  c h i ld re n  o f  the  
same age who do no t rece iv e  them. The meals a re  supp lied  
d u ring  th e  w in te r  months o n ly .  In  o rd e r  to  determ ine i f  the
15
e f f e c t  o f  the meals might be r e f l e c t e d  in  the  w eights  o f  the 
c h i ld re n ,  the w eights o f  a la rg e  number of  c h i ld re n  in  r e c e ip t  
of meals and a s im ila r  number no t re c e iv in g  them were taken 
r e g u la r ly  by the te a c h e rs  from October 1913 t i l l  March 1914. 
The c o n t ro l  c h i ld re n  were no t s p e c ia l ly  s e le c te d  on account 
of good physique or o therw ise^bu t were mainly o f  the poorer 
c l a s s .  U n fo r tu n a te ly  many o f  the reco rds  had to be r e j e c te d  
because o f  some doubt a s  to the manner o f  ta k in g  the w e ig h ts ,  
b u t th e  w eights o f  38 c h i ld re n  in  r e c e ip t  o f  b r e a k f a s t s  r e ­
main fo r  comparison a g a in s t  those o f  40 no t re c e iv in g  them. 
While i t  would be in ju d ic io u s  to draw any d e f i n i t e  co nc lus ions  
from the  r e s u l t s ,  these  r e s u l t s  a re  n e v e r th e le s s  i n t e r e s t i n g .  
The b re a k fa s t  c h i ld re n  a re  found to  show a h ig h e r  percen tage  
in c re a se  in  weight than do the  con tro ls ,nam ely  5,8# a g a in s t  
5 ,4 # , In May 1914, s ix  weeks a f t e r  the ce ssa t io n  of the  
m e a ls , th e  c h i ld re n  were again  weighed. The g ross  weights in  
bo th  groups however remained p r a c t i c a l l y  c o n s ta n t .
At th e  end of the p e r io d  under review the b r e a k fa s t  c h i l ­
dren were s t i l l  the  i n f e r io r s  of the c o n t r o l s ,  b u t  a s  i n d i c a t ­
ed t h e i r  d e f ic ie n c y  had been reduced, and one may hope th a t  the  
p ro v is io n  o f  meals c o n tr ib u ted  to the  r e s u l t .  Too many sources  
o f  e r r o r  e n te r  in to  the c a lc u la t io n  to deduce th a t  t h i s  e f ­
f e c t  was caused by the meals su p p lied . The in c re a se s  of 
w eight in  boys v a r ie s  a t  d i f f e r e n t  p e r io d s  o f  the y e a r .  The 
maximum r a te  o f  in c rease  i s  from August to  December from which 
time u n t i l  A pril  i s  a period  of average growth. From A pril 
t i l l  J u ly  i s  a period  o f  minimal in c re ase  in  w eigh t. From 
o th e r  sources ample co rro b o ra tiv e  evidence i s  to be found 
o f  th e  b e n e f i c i a l  e f f e c t s  o f  school meals,
A re c e n t  (May 1914) brochure by M, E, Buckley "The Feed­
ing o f  School c h i ld re n  " (17) con ta ins  ample evidence o f  th e se  
good e f f e c t s .
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At Bradford in  1907,Dr, Crowley (18) dem onstrated the 
lo s s  of w eight o f  c h i ld re n  during  ho liday  tim es when meals 
ceased , w hile s im ila r  r e s u l t s  have been found by o th e r  Exam­
i n e r s ,  How d e l i c a t e l y  the  w eights of c h i ld re n  r e f l e c t  changed 
c o n d it io n s  o f  food and environment i s  shown by Greenwood from 
o b se rv a tio n s  made a t  the  Leeds Poor C h ild ren ’s Holiday Camp 
where, over a la rg e  number of o b se rv a t io n s ,  c h i ld re n  a f t e r  a 
f o r t n i g h t ’ s res idence  showed an in c rease  o f  weight eq u iv a len t 
to  about s ix  month’s normal growth,
A f u r th e r  f a c to r  which appears to  be i n s u f f i c i e n t l y  r e a l ­
is e d  i s  the  ed u ca tio n a l va lue  of school m eals. To teach  th e  
c h i ld re n  the  kind o f  food to ea t  and i t s  method of p re p a ra t io n  
i s  bound to  have a g re a t  fu tu re  va lue  when one a p p re c ia te s  th e  
ex travagan t and u s e le s s  methods o f  l i v in g  a t  p re se n t  employed 
by the  poorer peop le . In t h i s  ed u ca tio n a l a s p e c t  l i e s  no t 
the  l e a s t  im portant fe a tu re  o f  the whole School Medical 
s e rv ic e
Most a u t h o r i t i e s  give only one meal per day and some 
d i f fe re n c e  of opin ion  e x i s t s  a s  to which meal should be g iven . 
The Board of Education recommends th a t  arrangem ents should be 
made to  provide d inner a s  being the  p r in c ip a l  meal o f  the  day. 
From ex tensive  in q u iry  amongst p a ren ts  and c h i ld re n  I  am of 
op in ion  th a t  b re a k fa s t  as a t  p re se n t  provided by probably most 
a u t h o r i t i e s  i s  the b e t t e r  arrangem ent. The c h i ld re n  a t  p re se n t ,  
i t  would appear,do g e t  something resembling an orthodox d in n e r ,  
b u t  time and again one f in d s  th a t  the  home b re a k fa s t  i s  a t  
f a u l t ,  and s t i l l  more f re q u en tly  t h a t  the c h i ld re n  a re  unab le  
to  take  such as  i s  provided, e i th e r  from the f a c t  th a t  s le ep in g  
o v ern ig h t in  i l l - v e n t i l a t e d  rooms leav es  them l i t t l e  a p p e t i t e ,  
o r  from nervousness and excitement in  g e t t in g  to schoo l.
I V .  THE EMPLOYMENT OF SCHOOL CHILDREN
Another cause which i s  sa id  to m i l i t a t e  s t ro n g ly  a g a in s t
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the proper n u t r i t i o n  o f  echool c h i ld re n  i s  employment ou t of 
school hours .
With the  o b je c t  o f  f in d in g  ou t how f a r  t h i s  view oan be 
s u b s ta n t ia te d  a l l  boys so employed were examined du ring  the  
year 1913, The q u es tio n  may be d e a l t  w ith  in  se v e ra l  
a s p e c ts  -
(1) Extent o f  such employment. I t  may be sa id  to  begin  a t  
th e  age of n ine  y e a r s , th e  numbers employed being  about 3# of 
the  numbers in  a ttendance  a t  th a t  age# There appears,however, 
to  be no re g u la r  market fo r  boy lab o u r  a t  n ine  y ea rs ,an d  the  
numbers employed a re  found to vary  g r e a t ly  in  d i f f e r e n t  
schools# From ten  years up to the end o f  school l i f e ,  th a t
i s  a t  th e  end o f  the  t h i r t e e n th  y e a r ,  employment ou t o f  school 
hours becomes a r e g u la r  f e a tu re  of boy l i f e ,  the numbers i n ­
c re a s in g  in  each school a t  each succeeding y e a r .  Thus a t  ten  
y ea rs  over 3#, a t  eleven years 10#, a t  twelve years 30#, and 
a t  t h i r t e e n  years  25# o f  the  boys a t  these  ages a re  employed 
ou t o f  school hours ,
(2 ) Hours of  Employment. That t h i s  employment i s  no casua l 
running o f  occas iona l errands w i l l  be seen from an a n a ly s is  
o f  th e  hours during  which the boys a re  engaged. D e ta i ls  were 
ob ta ined  of j u s t  over 200 oases and i t  i s  d iscovered  th a t
(a) 43 work more than 30 hours a week, the average being  
33 h o u rs ,  w h i ls t  a maximum of j u s t  over 40 hours was a t t a i n ­
ed by two boys, both  milk boys; (b) 76 a re  engaged between 
20 and 30 hours a  week, the average number of hours worked 
b e in g  24; (0 ) 83 a re  employed between 10 and 20 hours a week 
th e  average being  j u s t  over 13 hours . Many of the  boys a re  
employed in  co n traven tion  of the Employment of C hildren  A ct, 
which p r o h ib i t s  c h i ld  labour between 9 p.m. and 6 a.m .
( 3 ) Nature of Employment. A t o t a l  o f  273 boy workers were 
examined, o f  whom 112 were engaged to  run e rrands f o r  the
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v a r io u s  shop-keepers , 46 were engaged on a  m ilk round, 36 de­
l i v e r i n g  newspapers, w hile the remainder were engaged s e l l i n g
|/yvnewspapers in  the s t r e e t s ,  a s  Barbers* boy, and o th e r  m isoellan-
/•
eous o ccu p a tio n s ,
(4 ) Reasons f o r  employment. There can be no doubt th a t  th e  
economic f a c t o r  p lays the c h ie f  p a r t  in  causing  the  e n try  of 
these  boys in to  the labour m arket. Hohools which a re  a t te n d e d  
by th e  c h i ld re n  of the poorer  c la s s e s  have the  g r e a t e s t  numb­
e r  o f  employed c h i ld re n ,w h ile  the c h i ld re n  o f  the  more com­
f o r ta b ly  s i t u a te d  in  each school do no t seek employment. In 
t h i s  connection i t  i s  i n t e r e s t i n g  to in q u ire  what the  ea rn in g s  
a t e ,  and here f u r th e r  s u rp r is in g  evidence i s  forthcom ing of 
th e  e s ta b l i s h e d  p lace of t h i s  form of boy labour in  our s o c ia l  
system, in th a t  the wages pa id  m ain ta in  a  f a i r l y  uniform 
s tan d ard  r a te  o f  one penny per hour. Those employed f o r  the 
lo n g e r  hours th a t  i s  30 -  40 hours p er  week rece iv e  a f r a c ­
t io n  l e s s  than t h i s  r a t e  namely 2 /6  per  week, the 2 0 - 3 0  
hour group alm ost ex a c tly  coincide w ith  the s ta n d a rd ,  and 
s in ce  th e re  i s  a minimum which must be rea c h e d ,th e  sh o r t  time 
boys , 10 -  20 hours^rece ive a l i t t l e  more namely 1 /3  per week. 
Besides the ques tion  of w ag e s ,i t  must be remembered th a t  many 
p a re n ts  express the view th a t  t h i s  employment i s  a  b e n e f i t  to  
the  boys p h y s ic a l ly  by keeping them in  the open a i r ,  and th a t  
th e  t r a in in g  i s  of advantage in in c u lc a t in g  h a b i t s  o f  economy. 
While recogn is ing  th a t  these  views were ev id e n tly  hones tly  
h e ld ,  i t  would appear th a t  the r e c e ip t  o f  the sm all wages must 
have a cons iderab le  e f f e c t ,
(5 ) E f f e c t s  o f  Employment. Enough has been sa id  in  the p r e ­
ced ing  paragraphs regard ing  the  ex ten t of t h i s  employment to  
show th a t  th e re  i s  d i s t i n c t l y  a case fo r  in q u iry  as  to what 
may be i t s  e f f e c t s  on the physica l cond ition  of the  c h i ld re n .  
Again tak in g  he igh t and weight as  the b a s i s  o f  comparison i t
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i s  found th a t  the  workers have the advantage o f  the Non- 
workers in  bo th  h e ig h t and weight a t  a l l  ag e s .  At ages n ine  
and ten  t h i s  d i f fe re n c e  i s  more marked, bu t l i t t l e  impor­
tance should be a t tac h ed  to t h i s  c ircum stance s in c e ,  a s  i s  
po in ted  out above, the market fo r  boy labour be ing  r e s t r i c t ­
ed a t  the e a r l i e r  age, only boys b ig  fo r  t h e i r  years  w i l l  
be s e le c te d .  At ages e leven , tw elve, and th i r t e e n  however^ 
the workers m aintain  t h e i r  advantage in  bo th  h e ig h t  and 
weighty a lthough a t  age th i r t e e n  the d i f fe re n c e  i s  small,.
Not only do the workers have the advantage in  h e ig h t  and 
w eigh t, b u t by comparison o f  the he igh t-w e igh t r a t i o ,  th a t  
i s  the number of  grammes weight per cen tim etre  o f  h e ig h t ,  
i t  w i l l  be seen th a t  they a re  p ro p o r t io n a te ly  h e a v ie r .  The 
r e s u l t s  a re  s e t  out in  the subjoined t a b le .  ((Table I I I )
Only ages e leven , twelve^and th i r t e e n  a re  shown where the 
numbers examined a re  c o n s id e rab le ,
T A B L E  I I I .
Comparison of Heights and Weights in  Workers & Non-Workers.
Workers.
■
Non-Worker8.
Age
No.
exam­
ined .
Height Weight Ratio
No. 
Exam­
ined
Height Weight
AyXr'
Ratio
11 51 133.3 29.1 218 39 128 26.4 206
12 97 138,1 32.1 233 179 135.8 30.5 224
13 90 140.5 33.0 235 123 140.3 32.9 234
Average h e igh t in  cen tim e tres . Average weight in  Kilograms.
Ratio " Grammes weight per cen tim etre  of  Height.
{5uch a comparison of workers and Non-workers i s  open 
to c e r t a in  f a l l a c i e s ,  the Chief being  th a t  (a) only b ig  
h e a lth y  boys w i l l  be s e le c te d  for work and (b) puny d e l i c a t e  
ones w i l l  no t be allowed to work. The former c o n s id e ra t io n  
th a t  only b ig  hea lthy  boys work i s  probably coun terbalanced  
by the  f a c t  th a t  the ch ild ren  of those  p a ren ts  who a re  more
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com fortably p laced  e o c ia l ly  a re  on the average the b ig g e s t  
and h e a v ie s t  and they do not as  a r u le  seek employment.
The l a t t e r  o b je c t io n  th a t  small fe eb le  boys do n o t work i s  
in  the  main t r u e ,  b u t no t a few in s ta n c e s  were found where 
boys were sen t to work because they were f a i l i n g ^ in  the 
hope th a t  they might b e n e f i t .
F u rth e r  many Mothers claimed t h a t  t h e i r  boys d id  a c ­
tu a l l y  improve a f t e r  commencing work.
Before drawing any genera l conclusion  from the above 
a n a ly s is  i t  i s  ad v isab le  to compare workers when grouped 
accord ing  to the n a tu re  of the work done, to d isc o v e r  i f  
p o ss ib le  whether any sp e c ia l  kind of work might r e - a c t  
un favourab ly . Here the  workers o f  each sp e c ia l  group a re  
c o n tra s te d  w ith  workers a s  a whole. The r e s u l t s  now a re  
n o t 80 uniform o r  perhaps so r e l i a b l e ,  c h ie f ly  from the 
f a c t  th a t  as  a r e s u l t  o f  the su b -d iv is io n  the numbers b e ­
come sm aller and more l i a b l e  to  f lu c tu a t io n .  To o b v ia te  
t h i s  source of e r ro r  I have again  on ly  considered  boys 
from eleven years  upwards and only in  such groups a s  have 
the  t o t a l  numbers s u f f i c i e n t ,  namely -  E rrand-boys, Milk 
Boys, and Newspaper-Eoys. Taking then E rran d -B o y s ,it  i s  
found th a t  they f a i r l y  m aintain  the standard in  both  h e ig h t 
and w eight, d e f ic ie n c ie s  where they occur being  small and 
probably  a c c id e n ta l .  Also the he igh t-w eigh t r a t i o  i s  more 
than m ain ta ined . Milk-boys are  below the s tandard  c o n s id e r­
ab ly  a t  bo th  twelve and th i r t e e n  years  although a t  age 
eleven they a re  s l i g h t ly  above the standard  w eight. The 
h e igh t-w e igh t r a t i o  a lso  shows marked d e f ic ien c y  a t  both 
the  former ages . Newspaper-boys, t h a t  i s  those  who de­
l i v e r  papers a t  the houses of custom ers, show a s im ila r  
d e f ic ie n c y  being  below standard weight a t  a l l  ages w ith a 
corresponding  d ef ic ien cy  in  the he igh t-w eigh t r a t i o .  The
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fo llow ing  ta b le  fTable IV) shows the r e s u l t s .
T A B L E IV.
Comparison of boys grouped acco rd in g  to occupation
A
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I f  the th re e  ages be grouped to g e th e r  and the  d i f f e r ­
en t types of workers be compared by means of index numbers 
the r e s u l t  w i l l  be more r e a d i ly  a p p rec ia ted  (Table V)
T A B L E V. 
Height Weight
A ll workers 100 100
Errand boys 100.6 101.3
Milk boys 99.3 97.7
Paper boys 99.2 95.8
The numbers in  these  th ree  groups -  over 100 Errand 
boys, 41 Milk boys and 3S Newspaper boys -  a re  s u f f i c i e n t l y  
la rg e  to give them considerab le  v a lu e ,an d  the  f a i l u r e  of 
milk and paper boys to reach the standard  i s  s t r i k i n g .  
N a tu ra l ly  the  w eight,a  much more e a s i ly  a f f e c te d  fa c to r ,  
shows a much g re a te r  d ef ic ien cy  than the h e ig h t .
The n a tu re  of the employment i s  s im ila r .a n d  l i k e  r e -  
s u i t s  have been found by Dr. Brown (19) in  the County o f  
Surrey . Various reasons suggest themselves to  account fo r  
t h i s  r e s u l t .  They freq u en tly  work long h o u rs ,b u t  a more
8 S
p o te n t  cause would appear to be the  hour of s t a r t i n g  in  the 
morning, which u s u a l ly  e n t a i l s  t h e i r  r i s i n g  b e fo re  6 a.m. 
This w i l l  i n t e r f e r e  s e r io u s ly  with t h e i r  s leep  and w i l l  
o f te n  deprive  them of b r e a k f a s t .  A m i t ig a t in g  in f lu en c e  in  
favour of milk boys, t h a t  they a re  o f te n  given m ilk to 
d r in k  and th a t  they probably help  them selves w ithout perm is­
s io n ,  i s  not p resen t in the case of paper bo y s^  and may a c ­
count fo r  the f a c t  th a t  the l a t t e r  groups show even worse 
r e s u l t s .  I f in d  no evidence th a t  the  weaker boys s e le c t  
these  two p a r t i c u l a r  occupa tions .
A f u r th e r  a n a ly s is  was made accord ing  to  the number of  
hours worked per week. The r e s u l t s  would in d ic a te  th a t  the 
number of hours i s  no t so im portant a c o n s id e ra t io n  a s  the 
time a t  which those hours a re  worked. The most noteworthy 
f e a tu re  i s  the f a i lu r e  o f  boys aged t h i r t e e n ,  who work more 
than 30 hours a week, to reach the s tan d ard . This group 
comprises 33 boys. By means of  index numbers the comparison 
may again be made (Table V I). Age eleven i s  om itted  from the  
30-hour group since  i t  only comprised th ree  boys,^a lthough  
they a lso  were below standard .
T A B L E  VI.
Comparison o f  Boys accord ing  to number o f  hours worked.
No. 
Examined Height Weight
A ll workers 838 100 100
10-80 hours per week 83 100 . 100.3
80-30 " n M 76 100 100.1
over 30 ” n n 40 99.8 99.1
The ta b le  shows th a t  d ev ia tio n s  from the s tandard  a re  
in  no case as  marked as  in  the previous c l a s s i f i c a t i o n ,  
though a downward g rada tion  appears p rog ress ing  w ith  the
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number of hours worked. We can now view the  r e s u l t s  o f  the  
whole in q u iry .  The f a c t  th a t  in the f i r s t  review the workers 
compare favourab ly  w ith  the non-workers lends  no support to 
the  f re q u e n tly  expressed opin ion  th a t  every kind o f  employ­
ment out of school hours o f f e r s  a menace to  the p h y s ic a l  
w e ll-b e in g  o f  the  c h i ld re n  so employed. Nor d id  the genera l 
im pression l e f t  a t  the time of examination convey any adverse  
im press ion , indeed the workers as a whole p resen ted  i f  any­
th in g  a b r ig h te r  appearance.
That c o n d it io n s  a t ta c h in g  to  c e r t a in  occupations might 
r e a c t  favourab ly  was shown in  Surrey by Dr. Brown (19) in  
the case o f  house-boy^ who were found to  be su p e r io r  to a l l  
o th e r  g roups. These boys a s s i s t  in  boot c lean in g  e t c .  in  
la rg e  houses , g e t t in g  c e r t a in  meals in r e tu rn  to g e th e r  w ith  
wages. That th e re  i s  l i t t l e  evidence th a t  the workers a re  
s p e c ia l ly  s e le c te d  on account o f  physique has been a lre ad y  
commented upon and t h i s  opinion i s  shared by Dr, Brown in  
Surrey and"Dr, Parsons (20) in  Northampton, I t  has a lso  
been no ted  th a t  the d if fe re n c e  in favour o f  th e  workers a l ­
most d isa p p ea rs  a t  age t h i r t e e n ,  whence i t  might be urged 
th a t  i t  i s  only a f t e r  a leng thy  p er io d  th a t  the d e le te r io u s  
e f f e c t  o f  o u t-o f-sc h o o l  employment m an ifes ts  i t s e l f .  This 
does no t appear to be a very weighty c o n s id e r a t io n ,p a r t ic u ­
l a r l y  as  the  s l i g h t  d if fe re n c e  i s  s t i l l  in favour o f  the 
w orkers . I t  was a lso  mentioned above th a t  the a g e - th i r t e e n  
c h i ld re n  a re  a very  d e f ic ie n t  group when compared w ith  the 
standard  o f  a l l  England, I t  should f u r th e r  be remembered 
th a t  employment i s  not continuous, a lthough in q u iry  in d ic a te s  
th a t  in  the  main i t  i s  the same c h i ld re n  who a re  employed 
throughout the l a t t e r  years o f  school l i f e .  D e f ic ien c ie s  
a t  age t h i r t e e n  have been s tro n g ly  emphasised in th e  • h a l f -  
time* towns p a r t i c u l a r ly  Bradford (Greenwood) (12), bu t
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c o n d itio n s  o f  fa c to ry  work in  such towns have no p a r a l l e l  
in  B ootle .
To account fo r  t h i s  apparen t advantage in  favour of the 
works se v e ra l  reasons suggest them selves. F requen tly  i t  i s  
found th a t  the  ea rn ings  a re  regarded as  p e c u l ia r ly  the boy ’ s 
p ro p e r ty  to  be devoted so le ly  to h i s  b e n e f i t  so th a t  he g e ts  
advantages a t  home in  the way of food and c lo th in g .  The very  
f a c t  i t s e l f  th a t  he i s  one of the  w age-earners o f  the house­
hold  w i l l  probably  o f te n  ensure him g re a te r  a t t e n t i o n .  I t  
i s  a lso  common to f in d  th a t  in a d d i t io n  to h i s  wages he g e ts  
food ^uch  as  m eat, m ilk ,o r  v eg e tab le s  from h is  employer. 
F u r th e r  i t  may be sa id  th a t  the boys undoubtedly enjoy t h i s  
kind of work, perhaps from a sense o f  th e i r  in c reased  im port­
ance , and t h i s  might conceivably  r e a c t  to t h e i r  advantage 
p h y s ic a l ly .
When the  above c o n s id e ra t io n s  have been pu t forw ard, th e  
f a i l u r e  o f  milk-boys and paper-boys p rev io u s ly  emphasised 
w i l l  become r e l a t i v e l y  more im portan t.  Their i n f e r i o r i t y  
cannot be regarded as  a co inc idence . The c h ie f  in f lu en ce  
a c t in g  a g a in s t  them would appear to  be the  in te r f e r e n c e  w ith 
s le e p ,  though i t  should a lso  be remembered th a t  in some ca ses  
they work the  lo n g es t hours .
The e f f e c t  ed u c a tio n a lly  has n o t been co n s id e red , b u t 
f re q u en t com plaints a re  heard from te a c h e rs  o f  the  d i f f i c u l t y  
o f  g e t t in g  some of these  boys to concen tra te  a t t e n t io n  on 
t h e i r  work during  the forenoon, a d i f f i c u l t y  no t hard to un­
d e rs ta n d  when i t  i s  remembered th a t  they  have a l re a d y  done 
two or th re e  hours work before  a r r iv in g  a t  schoo l.
V. EFFECT OF ADENOIDS.
No cond ition  has been given more prominence as  causing  
s e r io u s  r e s u l t s  on th e  physique of school c h i ld re n  than
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ad en o id s . Most o f  the  op in ions  a re  based on g en e ra l  im­
p re s s io n s ,  b u t an in v e s t ig a t io n  c a r r ie d  out in Surrey in  
1911 (21) po in ted  to a p ro g ress iv e  d e t e r io r a t i o n  amongst 
c h i ld re n  w ith  adenoids^evidenced by d e f ic ie n c ie s  in h e ig h t 
and weight more marked a t  the l a t e r  y e a rs .  With the o b je c t  
o f  measuring the  e f f e c t  of t h i s  co n d it io n  the  reco rd s  of a l l  
c h i ld re n  who appeared to be s u f fe r in g  from adenoids were 
e x t ra c te d  and c l a s s i f i e d .
The d ia g n o s is  from the circum stances o f  the exam inations 
had to  be made from genera l ob se rv a tio n  based on the f a c i a l  
e x p ress io n , i n a b i l i t y  to b rea th e  through the  n ose , n a sa l  
d ischarge  e t c .  Only in  ex cep tio n a l cases could p a lp a t io n  
o r  examination w ith a m irror be re s o r te d  t o .  The cases  were 
d iv ided  in to  well-marked and s l ig h t  or d o u b tfu l  c l a s s e s .  The 
former group^embracing 77 cases  o f  w ell marked adenoids and 
re p re se n t in g  2^ of the  c h i ld re n  examined, i s  probably  a con­
s e rv a t iv e  e s tim a te  of the  p revalence of  adeno ids .
To d iv id e  such a small number in to  age and sex groups 
would render any subsequent deduc tions f a l l a c i o u s ,  b u t i f  
the  sexes a re  taken to g e th e r  and groups of ages combined 
some in d ic a t io n  of  the  e f f e c t  of adenoids can be a s c e r ta in e d .  
As mentioned above,most o f  the ch i ld re n  examined were a t  the  
extremes o f  school l i f e , t h a t  i s  aged f iv e  and s ix  y ea rs  and 
aged twelve and th i r t e e n  y e a rs ,  consequently  most o f  the 
cases  -  55 of the  t o t a l  o f  77 -  a re  embraced by these  two 
groups. F u rth e r  the in d iv id u a l groups o f  oases  a t  these  
ages a re  composed o f  g re a te r  numbers o f  u n i t s  and appear 
to  be f a i r  samples.
I t  i s  no t d es ired  to  a t ta c h  too much importance to  th e  
in te rm ed ia te  age-groups where the  numbers a re  small and in ­
d iv id u a l  groups composed o f  few u n i t s .
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At the e a r l i e r  ages d i f fe re n c e s  from standard  a re  small 
and probably a c c id e n ta l .  The a d e n o id s -c h ild re n  a lthough  
s l i g h t l y  below standard  h e ig h t have a c tu a l ly  an advantage 
in  w eigh t. At the in te rm ed ia te  ages the  lo se  in h e ig h t  i s  
more marked,but a d i s t i n c t  lo s s  in weight m a n ife s ts  i t s e l f .
As mentioned above ,the  f ig u re s  in  t h i s  group a re  n o t  i n s i s t e d  
upon. In the  twelve and th i r te e n - y e a r - o ld  group however th e re  
i s  a s u f f i c i e n t l y  marked r e s u l t  to w arran t th e  deduction  th a t  
the  adenoids were the  ca u sa t iv e  f a c t o r .  The lo s s  in  h e ig h t 
i s  r e l a t i v e l y  small bu t the lo s s  of 6^ in  weight i s  s t r i k i n g .  
The accompanying ta b le  (Table VII) i l l u s t r a t e s  the r e s u l t s  
the  s tan d ard s  in h e ig h t and w eigh t, 100 in  each c a se ,  being  
th a t  of a l l  Bootle ch i ld re n  a t  l i k e  a g e s ,
T A B L E  V II.
REBULTF. OF ADENOID GROWTHS
Ages _Height _ Weight
5 and 6 99.7 100,7
7 -  10 97.7 96,6
12 and 13 97.9 94,0
Anyone examining la rg e  numbers o f  school c h i ld re n  cannot 
f a i l  to  be s t ru c k  w ith t h i s  r e s u l t  o f  the  p e r s i s te n c e  of 
adenoid growths.
When i t  i s  fu r th e r  considered th a t  the  l i a b i l i t y  to e r r o r s  
o f  d ia g n o s is  i s  l e s s  grave in  the case o f  the o ld e r  c h i ld re n  
than in th a t  o f  the younger, whose cond ition  from la ck  of u se  
o f  handkerchief or from ’habit*  mouth b re a th in g  might mis­
l e a d ,  the r e s u l t a n t  m a ln u tr i t io n  o f  the former group w i l l  
be regarded  as  s t i l l  more im portan t. The e f f e c t  o f  adenoids, 
shown in the shape o f  the  c h e s t , i s  probably exe rted  through 
in te r f e re n c e  w ith  lung expansion and consequent impeding of
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oxygenation and genera l c i r c u l a t i o n .  In  a d d i t io n  th e  de­
formed jaw w ith  i t s  i r r e g u la r  te e th  so f re q u e n t ly  seen , and 
th e  r e s u l t a n t  decay and s e p s is  w i l l  d o u b tle ss  a id  in  the 
p ro c es s .
The q u e s t io n  o f  the  causa tion  o f  adenoids has been much 
d isc u sse d .  The frequency o f  i t s  occurrence amongst th e  poor 
a s  compared w ith  the more com fortably p laced  has given r i s e  
to some d if fe re n c e  of o p in io n . The ’poor* c h i ld re n  o f  
Bootle show a l e s s  f req u en t inc idence  of  adenoids than a l l  
c h i ld re n  o f  the  Borough, and the  ’poor* schools appear to 
s u f f e r  no more than o th e r s .  In the  main t h i s  view i s  en­
dorsed by examiners e lsew here. The a l leg e d  excess ive  p re ­
valence  in  damp low -ly ing  d i s t r i c t s  near  r i v e r s ,  on which 
evidence has been c o l le c te d  in  Middlesex (6) i s  a su b je c t  
on which more inform ation  i s  s t i l l  re q u ire d ,
VI. TUBERCULOriB AND OTHER DIBEABE CONDITIONS
In our o r ig in a l  a n a ly s is  o f  cases  o f  m a ln u tr i t io n  Tuber­
c u lo s is  o r  suspected T ubercu losis  ranks high as  a cause .
This i s  open to the primary f a l l a c y  th a t  the m a ln u tr i t io n  
i t s e l f  was o f te n  regarded as  the  p r in c ip a l  even the  only 
d ia g n o s t ic  sign  of the d is e a s e .  Cases of undoubted Tuber­
c u lo s is  o f  the lungs a re  in  my experience extrem ely ra re  
amongst ch i ld re n  in  a ttendance  a t  sc h o o ls ,  r e p re s e n t in g  no t 
more than ,25# o f  a l l  c h i ld re n .  This f igure , a l though  be­
low the  average fo r  the  c o u n t r y , s t i l l  le av es  a generous 
margin when viewed in  th e  l i g h t  o f  the  R e g is t r a r  G enera l’s 
r e tu rn s  o f  deaths from p h t h i s i s ,  o f  ch i ld re n  o f  school age .
I t  w i l l  o f  course be expected th a t  c h i ld re n ,  when a  tube rcu ­
lo u s  focus has been p ro p er ly  e s ta b l i s h e d ,  w i l l  be too i l l  to  
a t te n d  school and w i l l  thus no t be met w ith  a t  Routine exam­
in a t io n s ,  w h i ls t  the  d iagnosis  o f  e a r ly  oases is  a  m a tte r  
o f  extteme d i f f i c u l t y ,  Sputum examinations have been found
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to  be u s e le s s  in  p r a c t i c e ,  p o s i t iv e  r e s u l t s  being o b ta in ed  
only  in oases where the  d ia g n o s is  could be e a s i ly  e f fe c te d  by 
o th e r  means. The d i f f i c u l t y  of  o b ta in in g  s a t i s f a c to r y  s p e c i­
mens fo r  examination i s  o f te n  g r e a t .  The tu b e rcu lo -cu tan eo u s  
r e a c t io n s  appear too s e n s i t iv e  to be of p r a c t i c a l  u t i l i t y  and 
the  wisdom o f  t h e i r  w holesale a p p l ic a t io n  open to  q u e s t io n .  
F u rth e r  when a t e n ta t iv e  d iag n o s is  o f  tu b e rc u lo s is  has been 
made the c h i ld  i s  u s u a l ly  excluded from schoo l, when under 
more hyg ien ic  c o n d i t io n s  and w ith  added home care  th e  improve­
ment i s  f re q u e n t ly  so marked as  to  cause one to  doubt the  c o r ­
re c tn e s s  o f  the  o r ig in a l  d ia g n o s is .
The whole qu es tio n  i s  one o f  th e  most d i f f i c u l t  w ith  which 
the Bchool Medical O f f ic e r  has to dea l^bu t i t  would appear th a t  
r e tu rn s  o f  the p revalence o f  tu b e rc u lo s is  based on tu b e ro u lo -  
cutaneous re a c t io n s  o r  on post-mortem r e s u l t s  cannot be su p p o r t­
ed by evidence in  the lungs capable of be ing  d e te c te d  w ith  a  
s te th o sc o p e . How f a r  tu b e rc u lo s is  i s  re sp o n s ib le  fo r  m a ln u tr i ­
t io n  w i l l  thus be a m a tte r  d i f f i c u l t , ôf p re c is e  d e te rm in a t io n .  
Teeth C o n d itio n s , Decayed te e th  and o ra l  s e p s is  have been 
given much prominence as  a cause o f  d e fe c t iv e  n u t r i t i o n .
To show records  o f  he igh t and weight o f  c h i ld re n  w ith 
good t e e t h ,  as  compared w ith those w ith  bad te e th  appears  to  
me v a lu e le s s  from the e n try  o f  so many o th e r  f a c t o r s .  I t  has 
a l re a d y  been mentioned th a t  the  489 ’poor* c h i ld re n  whose 
t e e th  co n d it io n s  were in qu ired  in to  show to  advantage a g a in s t  
a l l  c h i ld re n  o f  the Borough, A fu r th e r  in q u iry  was made in to  
the  c o n d itio n  o f  the te e th  of c h i ld re n  a t te n d in g  the th ree  
b e s t  schools as  co n tra s te d  w ith th a t  o f  those in  a ttendance  
a t  the th ree  poorest schoo ls . The r e s u l t s  a r e  based  on the  
reco rds  of  examinations conducted in these  schools du ring  th e  
p a s t  th ree  y e a rs .  Again the  poor schools have the  advan tage .
A f e a t u r e  o f  the  r e s u l t  i s  th a t  the d i f f e re n c e  i s  more
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marked amongst the i n f a n t s , i n d i c a t i n g  th a t  the poor ch i ld re n  
r e t a in  t h e i r  temporary te e th  in  good co n d it io n  f o r  a  longer 
p e r io d  than do those more hap p ily  s i t u a t e d ,  Thie f a c t o r  of 
s o c ia l  p o s i t io n  a lone  would probably f a l s i f y  any comparison 
o f  groups o f  c h i ld re n  w ith good and bad t e e t h .  Oral s e p s i s ,  
though o f  n e c e s s i ty  always p re se n t when decay of t e e th  tak es  
p la c e ,  i s  no t in  my experience o f te n  p re se n t  to such a degree 
a s  to cause an immediately r e s u l t i n g  m a ln u tr i t io n  in  the c h i ld .  
That i s  to s a y , th a t  to f in d  pus v i s i b l y  exuding from the stumps 
o f  decayed te e th  o r  gums i s  a com paratively  r a re  co n d it io n  
and must rank low as  a cause of m a ln u t r i t io n .
Other d ise a se  co n d itio n s , such a s  ca rd iac  d isease ,  o p e ra te  
in  in d iv id u a l  cases bu t the gross number o f  such cases  i s  so 
sm all as  to  in f lu en ce  l i t t l e  the genera l q u e s t io n  of m a ln u t r i ­
t i o n ,
V II. PRE-NATAL AND INFANTILE CONDITIONS.
The e f f e c t  o f  such co nd itions  as  I n f a n t i l e  p a r a ly s i s  on 
c h i ld re n  in  a f t e r  years  cannot be overlooked ,bu t aga in  the  
g ross  numbers so a f f e c te d  a re  small*.Regarding o th e r  p r e ­
n a t a l  and in f a n t i l e  co n d it io n s  one e n te r s  in to  more specu la ­
t iv e  re g io n s .  The r e s u l t s  o f  th e  methods o f  in fa n t  feed in g  
as  r e f l e c te d  in  the a f t e r  co n d itio n  o f  school c h i ld re n  was 
in q u ired  in to  in  Middlesex (1911) (7 )-  In 700 oases no d i f ­
fe ren ces  could be found in  the co n d itio n  of c h i ld re n  who had 
been b r e a s t - f e d  as  a g a in s t  th a t  o f  those  fed  by o th e r  means. 
Other q u es t io n s  which have been r a is e d  a re  the e f f e c t s  of 
good o r  bad trad e  c o n d i t io n s ,  and of years o f  h igh  o r  low 
in f a n t i l e  m o r ta l i ty  in  e a r ly  l i f e  on the a f t e r  c o n d it io n  
of  c h i ld re n .  When records have been kept over s u f f i c i e n t l y  
long periods  i t  w i l l  be p o ss ib le  to follow  c h i ld re n  born in  
a  p a r t i c u l a r  year throughout t h e i r  school l i f e  and so to
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compare c h i ld re n  born in  any one year w ith  those  born in 
an o th e r  y e a r .
The suggestion  has a lre a d y  been made by Dr. Kerr (22) 
in  London County th a t  th e re  a re  what he has termed •vintage* 
y ea rs  fo r  c h i ld re n .  In Bootle th e re  a re  only r e l i a b l e  
f ig u re s  o f  h e ig h t  and weight fo r  the p a s t  th re e  y ea rs  which 
lis i n s u f f i c i e n t  fo r  the purpose o f  comparison. Taking th ese  
f ig u re s ,h o w ev e r ,a  somewhat remarkable co incidence i s  a p p a re n t .  
I t  was n o tic e d  th a t  c h i ld re n  aged t h i r t e e n  examined during  
the year 1913 showed a s t r i k in g  percen tage d e f ic ie n c y  in  
w e i ^ t  from the s tandard  of a l l  England,
Both sexes showed a maximum d e f ic ie n c y  a t  th a t  age 
though boys appear to  s u f fe r  more than g i r l s .  Following 
c h i ld re n  born in  th a t  y ea r ,  th a t  i s  1899, backwards fo r  two 
y e a rs , th o s e  aged twelve in  1912 and those aged eleven in  
1911, a corresponding maximum d e f ic ie n c y  i s  s t i l l  o b se rv a b le .  
The f ig u re s  fo r  1912 can be taken as  a c c u ra te ly  rep re se n t in g  
the  w eights o f  the ch i ld re n  o f  th a t  year, because the numbers , 
a re  s u f f i c i e n t l y  l a r g e ,b u t  the 1911 f ig u re s  a re  based on much 
sm alle r  numbers. On co n su lt in g  the h e a l th  r e p o r ts  i t  i s  found 
th a t  the i n f a n t i l e  m o r ta l i ty  r a te  f o r  the Borough reached i t s  
Maximum in  the year 1889, This was a lso  the year of the b e ­
g inning of the Boer war, when tra d e  was a t  a  subnormal l e v e l .  
Whether such in f lu en c es  can a f f e c t  fu tu re  p h y s ica l  co n d i t io n  
w i l l  remain fo r  fu tu re  e lu c id a t io n .
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7 I I I  GONCLUSIONS
Any conclusions based on num erical d a ta  w i l l  have a value 
vary ing  d i r e c t l y  w ith the number of o b se rv a t io n s ,  consequently  
th e  r e tu rn s  fo r  any s in g le  a rea  w i l l  re q u ire  f u r th e r  co rrobora­
t i o n .
I t  i s  b e l iev e d  however, t h a t  the  fo llow ing  conc lusions  
are  j u s t i f i e d  by s u f f i c i e n t l y  s tro n g  Evidence to  w arran t t h e i r  
accep tance .
(1) That what has been c a l l e d  the  " S o c ia l” f a c to r  i s  the p re ­
dominant element in  the  production  of m a ln u t r i t io n .
(2) That i n s u f f i c i e n t  or u n su i ta b le  food i s  th e  c h ie f  means 
by which t h i s  r e s u l t  i s  produced.
(3) That employment out of School hours i s  not a p r o l i f i c  
cause of m a ln u tr i t io n ,  though c e r ta in  phases of such employ­
ment, probably  such as i n t e r f e r e  w ith  s le e p ,  have e v i l  
e f f e c t .
(4) That adenoids a f t e r  long p e r s is te n c e  do cause d i s t i n c t  
e v i l  consequences in  c h i ld re n  in  l a t e r  y e a rs .
(5) That tu b e rc u lo s is  i s  a p o te n t  cause of m a ln u tr i t io n ^ b u t 
t h a t  the  e x te n t  of t h i s  cond ition  in  c h i ld re n  of School 
age i s  probably  o v er-es tim ated .
(6) That the  e f f e c t  of decayed t e e th  per  £e ^ re ; not a t  p r e s ­
e n t capable of p re c is e  e s tim a tio n .
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